Mental Retardation is a condition where complex interactions of intrinsic and extrinsic factors hamper mental and sometimes physical growth of the child during developmental period. This study was carried out to detect cause of Mental Retardation in 2000 cases of developmental delay by a multidisciplinary team comprising of a Pediatrician, Cytogeneticist, Biochemist, Psychologist and Speech and Occupational therapists. The causes for developmental delay are broadly divided into Genetic, Environmental and Idiopathic (no specific cause found) factors. The complete diagnosis was possible in 1192(60%) cases. Genetic factors were found in 477(23.8%) cases and environmental factors covered 692(34.6%) cases as a cause of retardation. The most common genetic cause is chromosomal abnormalities which were found in 355 (17.75%) cases. Another major group comprising of 122 (6.1%) cases was that of the disorders which follow Mendelian inheritance. Autosomal recessive conditions, which covers majority of metabolic disorders, are detected in 48(2.4%) cases. During this screening the most common inherited metabolic condition detected is Mucopolysaccharidosis, a Lysosomal Storage Disorder followed by Amino acid abnormalities like Phenylketonuria, Alkaptonuria and Tyrosinuria.
INTRODUCTION
The American Association on Mental Retardation (AAMR) revised the definition of mental retardation (1992) and it refers to significantly sub average intellectual functioning (defined as an I.Q. score of below 70) existing concurrently with limitation in two or more of the following adaptive areas like communication, self care, home living, social skills, self direction, health and safety, leisure, work and functional academics (1) . The severity of mental retardation has been based on the IQ score, the various groups as per the WHO classification are -Borderline (IQ, 70-40); Mild (IQ 55-69); Moderate (IQ 40-54); Severe (IQ 25-39) and Profound (IQ below 25). Mental Retardation is a condition with varying etiology. It may have genetic or non-genetic (environmental) origin. Genetic causes of mental retardation are broadly classified into Single gene disorders including all the inborn errors of metabolism, Chromosomal disorders and those which are multifactorial in origin. Mental Retardation can be due to static or progressive encephalopathy (2) . Progressive encephalopathy is where the child loses already acquired milestones and regresses from the higher level of CNS functioning to a lower level. It is due to neurodegenerative disorders which are very often metabolic in origin.
Inborn Errors of Metabolism (IEM) can be suspected in an infant or child with one or more of the following manifestations. Early diagnosis is very important since the condition is rapidly progressive and results into irreversible damage in early childhood. It also helps in initiating the treatment in the earlier stages of development as it will be more effective and will improve the outcome at a later stage. The most important aspect of early diagnosis is that, it helps in genetic counselling. In a hospital based study in India biochemical screening of 4400 cases of mental retardation revealed that 5.57%(256 cases) were due to metabolic disorders (3) .One of the studies shows estimated incidence of metabolic disorders in the range of 3-4 per thousand new born babies (4) . Although the frequency of each inborn error of metabolism is low, overall incidence of inherited metabolic disease is high. Hence it becomes mandatory to carry out biochemical investigations for detection of inherited metabolic disease in children with mental handicap.
MATERIALS AND METHODS
In the present study 2000 cases with chief complain of developmental delay referred by Psychiatrists, Pediatricians and other professionals working in this field and from Special Schools were investigated. Child with Mental Handicap was examined by a Pediatrician and Psychological assessment (IQ) was done by clinical Psychologists using method modified for Indian Children by Kamath(5) , and social quotient by Vineland Social Maturity Scale modified for Indian Children by Mallin (6) . Detection of Inborn Errors of Metabolism was carried out using following techniques.
Urine metabolic Screening: These screening tests are carried out to detect wide range of metabolic abnormalities of amino acids, Carbohydrates, some of the Organic acids and Mucopolysaccharidosis (7, 8) . The details of the various screening tests are given in Table- For all the cases investigated at our center by Pediatrician, if specialized investigations like CT Scan, MRI, and EEG were required they were referred to other centers for the same and diagnosis was done after following up with these reports.
RESULTS AND DISCUSSION
In the span of seven years 2000 cases from wide referral network (Fig I) have been investigated. The complete diagnosis was possible in 1192 (60%) of cases ( Fig II) . Diagnosis of the causative factor of Mental Retardation helps in the management of the affected child. In our study the genetic causes of mental retardation cover 477 cases (23.8%) and environmental causes cover 692(34.6%). In the category of genetic causes the chromosomal anomalies are the most frequent with 355 cases (17.7%) and Mendelian disorders (13) . A multicentric study of ICMR revealed that 4.9% of genetic causes of mental retardation were due to metabolic disorders (14) . The low percentage of genetic causes in our study could be due to our data covering limited number of cases with mental handicap and mostly in the age range of 3-12 years and we do not come across neonatal population with metabolic abnormalities like a hospital set up.
The Mucopolysaccharidosis (MPS) -In our study we have detected 12 cases of MPS. Details of the investigations are in Table II . The most common subtype detected is MPS-II and MPS-III followed by MPS-VII. The diagnosis of MPS-II and MPS-VII was also supported on the basis of progressive encephalopathy with neuroregression in these cases. There were 3 confirmed cases of MPS who were not differentiated into subtypes due to lack of follow up as parents of these cases were not interested in further investigations. 
MPS-III
Metachromatic Leukodystrophy (MLD) is inherited disorder of Myelin metabolism. We have detected MLD in a child with chief complaints of inability to walk, speak and poor comprehension. Child had undergone CT and MRI scan showing diffuse leukoencephalopathy. Detection of enzyme levels of β -Galactosidase, and Aryl sulfatase were carried out in other centre and Aryl sulfatase activity was absent in proband. The very low or absent activity of Arylsulfatase A strengthened the diagnosis of metachromatic Leukodystrophy.
Inherited conditions associated with amino acid metabolism are the second most common metabolic errors. Phenylketonuria (PKU) was detected in a 3years 6 months old girl. The initial screening test showed positive Ferric chloride [Green colour of Phenyl Pyruvic Acid (PPA) and Phenyl Acetic Acid (PAA)] Dinitrophenylhydrazine test (Yellow Precipitates of PPA and PAA). Further confirmation was carried out with 1-D paper chromatography (Semi Quantitative with varied concentration of standard Phenylalanine solutions comprising of 10mg/dl; 20 mg/dl; 30mg/dl of Phenylalanine, compared with plasma Phenylalanine levels) and thin layer chromatography of plasma and urinary amino acids (figure-VI). This showed elevated levels of Phenylalanine (above 30 mg/dl) in plasma. The child was referred to another centre for quantitative estimation of plasma Phenylalanine by HPLC and it was found to be 2678 μM/gm Creatinine in urine and 894 μM/L in plasma. The child was advised to have low Phenylalanine diet to bring down the amino acid levels in blood. After 8 months of dietary restriction of phenylalanine, plasma phenylalanine levels revealed marked reduction to 450 μM/L and urine to 1756 μM/gm Creatinine.
Occulocutaneous Albinism (OCA) in humans exists in 10 distinct forms. The child with Tyrosinase-Negative OCA came to us with chief complaints of developmental delay, strabismus and horizontal nystagmus with hypo pigmentation of eyes, hair and skin. The OCA phenotype is characterized by a complete absence of visible pigment. Hair bulb test was carried out by epilating the hair as described by Scott et al (15) and the root portion was immediately immersed in four different solutions The most successfully intervened and well-managed condition is congenital hypothyroidism. Three children were found to have developmental delay with elevated TSH levels and low Thyroxin levels these levels were detected in other centers.
Most of the children with this disorder were given thyroxin preparations and showed progress in their physical and mental development.
The aim of the study is to diagnose the cause of mental retardation which will help in the implementation of therapeutic measures in the affected child, and in case of the genetic cause being identified with high recurrence risk then prospective parents are suggested to go for prenatal diagnosis where by necessary preventive measures can be taken if fetus is affected. According to Peter Harper, Genetic counselling is the process by which patients or relatives at risk of a disorder that may be hereditary are advised of the consequences of the disorder, the probability of developing and transmitting it and of the ways in which this may be prevented or ameliorated (17) . Genetic counselling plays very vital role in case of autosomal recessive conditions. Diagnosis of the condition makes it simpler to determine the risk factor associated with it. In autosomal recessive conditions, there is a significant increase in risk for the sibs of the affected child. We have detected a number of cases of autosomal recessive conditions where in two siblings are affected with the same disorder (Table III) . Due to lack of awareness, many a times, parents do not approach or seek guidance from professionals. In spite of the first child being retarded, or sometimes misguided, they opt for a second pregnancy without the knowledge of the risk factor and land up with two children having same disorder.
So far more emphasis is put on the genetic and reproductive counselling and prenatal diagnosis whenever we talk of prevention of inherited diseases. Treatment of genetic disorder also should be equally important as it may extend from drug or dietary management, surgical measures to the future possibility of gene therapy. Hence knowledge of basic genetic defect, its expression, and its interaction with environmental factors greatly influences therapeutic interventions and future prospects of gene therapy for these disorders. 
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